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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The piezo-electric-crystal element for which it comes to form the low dielectric matter which is the 
piezo-electric-crystal element equipped with the lower electrode, the piezo-electric-crystal layer formed on the concerned lower 
electrode, and the upper electrode formed on the concerned piezo-electric-crystal layer, and equipped the grain-boundary exposed 
region of the aforementioned piezo-electric-crystal layer with the low dielectric constant from the concerned piezo-electric-crystal 
layer at least. 

[Claim 2] The piezo-electric-crystal element to which the grain boundary of the crystalline of the aforementioned 
piezo-electric-crystal layer comes to exist in an abbreviation perpendicular direction to the aforementioned electrode side. 
[Claim 3] The aforementioned piezo-electric-crystal layer is the claim 1 which it comes to constitute considering titanic-acid lead 
zirconate as a principal component, or a piezo-electric-crystal element given in two. 

[Claim 4] A piezo-electric-crystal element given in any 1 term of the claim 1 whose thicknesss of the aforementioned 
piezo-electric-crystal layer are 0.5 micrometers or more and 5 micrometers or less, or the claim 3. 

[Claim 5] The aforementioned low dielectric mattois^iezo^lectric-crystal element given in any 1 term of the claim 1 which 
consists of a crystalline which does not have a pe rovskite typestrudto e, or the claim 4. 

[Claim 6] The piezo-electric-crystal elerji^r^nHeclaim 3 ipublicaBfefc whose structure expression of the aforementioned low 
dielectric matter is the pyrochlore structure of A2B207(howevej/A contains Pb and B contains Zr and Ti) ** 
[Claim 7] The piezo-electric-crystal element of the claim 3j)ubiication with the aforementioned amorphous low dielectric matter. 
[Claim 8] The actuator which equippedjiny 1 term^pf^^im 1 or the claim 7 with the piezo-electric-crystal element of a 
publication as vibrator. 

[Claim 9] The ink-jet formula record head equipped with the actuator of claim 8 publication. 



[Translation done.] 



1 of 1 



6/11/02 12:00 PM 



(.i^)Q^Snmir (JP) (12) & M # 4St # (A) OOWfttMB&Htra 

#H¥5- 124188 

(43)£rHHB ¥$5^(1993) 5 J321B 



(51)Int.Cl. 5 








F I 








R 4 1 T 


2/055 
2/16 


9012- 
9012- 


-2C 
-2C 

1 


B 4 1 J 


3/ 04 1 0 3 A 
10 3 H 

m&Mvtozck 5 so 


®w 




(2i)djW#-^- 




#1^3-288759 




(7l)tfJlp.A 


000002369 






(22) tun B 




3^(1991)11.8 6 B 




(72)3gBj# 


*j£4ll3&r^EE»& 2TS 4 

«sp mmttt m *f a 3 t m 3 # 


#1*1 

5 if 


- 

Hr-f at 










(74)f^mA 


#a± ship wu) 





(54) t mm l -f^^^it^h-^-y Kav-t was jg^f 



(57) [gift] 

[«teS3 8WSffi«8afc»l 0(7)SS1 0 a tai 0 

b vzmmms&ffMfamrt i 3 /owj&stvo ns 0 




73 



(2) 



1 



[^fFSt^lffl] 

mmrnmmmtoimwmkj yv y 

WX't^^y^Vx.v ys\v K» 

h h(Dwmcwm.^r=.mtLK.m 10 

mmwmmmmt.(nrmtmj y^ xmtfzit&j y 

mut^hjyvvx.v h^v Fffl»m 

[0 00 1] 
[0 0 0 2] 

[0 0 0 3] #&BH6 0-8 9 5 

[0 0 0 4] U**U h'vy KtCJfcWC 

fj V x */ h KTffik ffi«^MZ)W&R£ a y <m 40 

is* Wfi«ffi3 y «xwe»*H^^ft < > m&h&'b 

[0 0 0 5] £<D#&P^£#&~<r£fc#), 4#;£HB6 3 
- 1 2 5 3 4 3-^#SW9tlC|8^SnTV^«ilC, rtgpm 

mMm^&m^ ^y^v^vv^v^ffwt^nx 

mMM*mm-&z.tz\ 50 



i^g|3p05-124188 

2 

[0 0 0 6] 

•et& mmwmmmmt>\ jyztz&mhx^ 

TL/So, tot, mJNMMWtfeflBfe-rSfcibtc, SBti 

-r y v &P&rr s - t ic * y , is ws=aK • 

[0 0 0 7] #C %R3!EE«3&8^rt8imtmtc 

ray, jc^hDv^^-^s>gMfeicj:s»ffii& 
[0008] 31. aw^o)ff«S3ftagt±, ^mm*$> 

[0 0 0 9] -€-it?, *^BH80)BWtt, itHbCWBra* 
[0 0 10] 

Ktt, ^itoy >C;HBP ft*^"^ 7 u- h 

mmsmmmtoimwnm-j yv ftttffi^-&s^ >^ 

[0 0 11] X &38m>'(yWxy hs\y KrolBfi 
*»f*, aBRw^ X;bB|n fe^rs 7 X^b^iy- h fc> 

temmmsmmmt j x^v- v tmmm 
EmmmtcDmrnm-i y>? m^&^^y^vs. 

[0 0 12] 



(3) 



#|1§¥05-124188 



[0013] 

v°(Dmmmmmmx-&& 0 immmi o&, jew 

tt-fe9 5*/#;*fe£a>JB2!#:l 1 2 a, 12 

b I*lSI51i®12a, 12btfirr. ) * 10 

IftgSl Oicte, ^«fcfl 4a, 14b (£TF, 
14 a, 14b fcfSrr. ) ftWM^tlTfcy, fl-fflSI 
14a ttrtffSttS 12at, ftfflSM 1 4 b fcfcrtBW 

12bt, *:ftmS^l^®#&£nT^-5o H3ic 
j^t" «t -5 1 0 oj&ffi 1 0 a S?L 1 0 b K 

m^nx^ho smmmmi o&, ^-zmti 

[0014] frfr&mmzm>T* wsnms&m-%i& e. 20 
mmktm 1 0 \zxt>-&uz> km 2 tc^wfMrawsti 

fcB3B!Sfc8§ lOtt, y vOK^V- M 6 tie^rs* 

mymtz. z.<Mm*timt&^ eeimi 0 

(7)#^4^7ui;{C <fc y , y yOl/^U- h 1 6 t(7)IBk7) 
[0 0 15] «,TJdKa^gtco^Ti|t^s 0 

[0016] ae*«rtcfciu j£«»ft®&c#f&fi£:b 
vmi) 

mmn tLx&wmmi oamstzgucs 1 02 

-Zr02=MMit6 5 : 3 5) Waif 
t^&ftm$AZ-^Ltdmft2Q%, «tR7 cP tfe 
^JK'fyO > W&?50. 0 1 ium©vT;i/&fflOfc. 
[0 0 17] ^if, ffi*r«P8Srt tcJE«Sft» 1 0 h±.m 

bTjraK3ft8SlO0*®ii, S?L&l>m,b, ift«i:3E 
[0 0 18] J&to&SacJiffetc* ffi«^«l 0&±f3 

[0019] ^tv;i^fljag^ftBffi&-r€>..jE«0ftai 

&8 0t!T?j[ra*fcU ^atb*:^U)|)j®ffl|feJS^-e:*. 50 



?ffi&C«, S i 02- 



CtlJC <fc o T, JES^MS 1 0 (7)1 
Z r 02/g/WEM£ft-5 o 

[0020] iiBam^t^^ifp^^iitc^ig 
irk., ¥yft-)i%t:(mmwm&< snmrn 

»i-0Oif>US«fftfe^K:ift±U m^co^ff (0. l 

[0021] xmsmic&v* nmft&smikVML 

TO. 6^m£DSi02-Zr O2 Mtfffi*3Sft8?CD?SaS 

ttmS-M-fc^, 5 0 02r9-f > (1 omFv h*B3) 

[0022] 2 ) 2 1 l ximmmm 1 

0 0g® t ffiFLJC, T;i/ 3 *ttm?-tM V-JUAJ -)]/ 

z^imt^&^miz-frwtbtc.mmfti o%, ass 

cP (My^JX) , WBffiO. 0 5 umO)7)\s$ 

[0023] $&$\ ffi^^^-a-ricA^Etf w^-ea 

«U ffiTOft8S&8 0'G-eiirt*U 

[0024] ±mmt* 2 ml r 0 . 5 mor 

v%mw 'Bmi 1 ovxmmt^thtc^v ht^hjy 
t/%om$<'&itm%» 5 0075^ 4 y ciofiK^hffi 
m vxhcmmbfcjyv&m&mzx&^fro 

[0 0 2 5] (»J3) tbXEEWS&iS»l 

OwmmtmLlCs S i O2-Z r02-Na2 0$Sc&-? 

% ffiglOc (■fe^aK'fX) ^ ¥^£^0. 0 2^ 
[0 0 2 6] taM^VVl/^-rV^tf^^c^yffi 

tsa»iS<z)«®{cs6*L, 1 2 o°cT^jn^u, mmzn 

S i O2 - Z r 0 2 -N a 2 O 

[0 0 2 7] _tjat*f^^4ia«yjELT0. s^mros 

1 02 - Z r 02 -N a 2 OJf^TO^c^ffi&M 

0 0^9-Y> (1 OttKy hffl^) fiJLhroS^bfc-f ^ 
[0 0 2 8] 

w^tcmL^m^mi-mmmsmmmk. 

KX O & z t K «fc y , JBEWSaftg&S^C^d 5 & ^ ®K 



(4) #iPF05-124188 
• 5 6 

[oo29] 3i, Rmmm^<Dmmm$m£ittf& 

[0 0 3 0] MAyV, V)W*y bJyV, fry 10- EMS&m 

b*JVb4yt(D&bfyZ>-(y'7* l gmi,TVktliZ1tZ> 10a E38g&0&a>$ffi 

c £w^t*&tc.®im ! P&R, mmm^ yvy*y b iob mmmmmcomi 

[0031] joc mm&m^tc.jmm^*wm- 12& i*mm& 

Z>k.x^om%.*>^ir&o 12b wmm. 

[0032] jgjc, £E«afegg03se^*ia<i(uKs 10 13 mcmm 

^■fr*S6**>#rS. 15a ft&ttS 

[ss<7)ffi#*M 15b ^ms 

®$f«Bre&-&. 17 

[02] >^S89Q)^>^S?x'5'h/\yK<7)»fffiBI^* 18- • • • JX)imu 

[HI] [H2] 




73 



(5) #^§¥05-124188 



(51) int. ci. 5 mmm ffftem&§- fi 

H0 1L 41/24 

9274-4M H 0 1 L 41/22 



Translation of Claims for Japanese Patent 5-124188 

1. An ink-jet head comprising a nozzle plate having a 
plurality of nozzle apertures and a lamination type piezoelectric 
converter arranged behind said nozzle plate and capable of being 
independently driven, and in which receding ink between the nozzle 
plate and the lamination type piezoelectric transducer is jetted, 
characterized in that an electric insulating oxide layer is formed 
on the surface and in the vacancy of the lamination type 
piezoelectric transducer. 

2 . 1 . An ink-jet head comprising a nozzle plate having a 
plurality of nozzle apertures and a lamination type piezoelectric 
converter arranged behind said nozzle plate and capable of being 
independently driven, and in which re coding ink between the nozzle 
plate and the lamination type piezoelectric transducer is jetted, 
character! zed in that an electric insulating oxide layer is formed 
on the surface and in the vacancy of the lamination type 
piezoelectric transducer by applying sol of which oxide particles 
are dispersed thereto. 



